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TITLE OF THE INVENTION 

Receiving Apparatus, and Display Apparatus and Television 
Broadcasting System therewith 

BACKGROUND OF THE INVENTION 
Technical Field 

The present invention relates to a receiving apparatus 
which receives a broadcast signal from a broadcasting-station 
apparatus, and a display apparatus and a television 
broadcasting system in which this receiving apparatus is 
used. It relates to, for example, a receiving apparatus which 
receives a broadcast signal from a head-end apparatus of 
a CATV (or cable television) station, and a display apparatus 
and a CATV system in which this receiving apparatus is used. 

Background Art 

In the United States, a CATV system has become popular 
which can broadcast through a large number of channels. Also, 
a digital broadcasting method has enabled high-definition 
broadcasting using a lot of channels. As such a CATV system, 
for example, Japanese patent application Laid-Open No. 
2002-308030 discloses the following CATV system. In order 
to realize power savings in terminal equipment such as a 
receiving apparatus, there are provided a head end which 
transmits downstream data, and terminal equipment which 
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receives downstream data that is transmitted from the head 
end. The terminal includes a tuner, a demodulation circuit, 
a CPU (or central processing unit) and a switch circuit. 
The CPU turns on the switch circuit at a predetermined time 
to turn on the power of the tuner and the demodulation circuit. 

However, in this terminal, the CPU needs to turn the 
switch circuit on and off. Even in a sleep mode where no 
cable broadcast is supposed to be received, the CPU' s power 
is required to be turned on. Hence, in the terminal equipment 
power consumption cannot be reduced enough during sleep mode. 

In addition, when the terminal equipment is in a power-on 
mode, or when its power is turned on, downstream data for 
turning on or off the switch circuit needs to be transmitted 
from the head end. Thus, such downstream data for turning 
on or off the switch circuit cannot be transmitted at an 
arbitrary time. 

BRIEF SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
a receiving apparatus which is capable of reducing power 
consumption sufficiently by switching a power-supply state 
at any time, and a display apparatus and a television 
broadcasting system with the receiving apparatus. 

It is another object of the present invention to provide 
a receiving apparatus which is capable of reducing power 
consumption enough in sleep mode, and receiving a start signal 
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for switching from sleep mode to a power-on mode at an arbitrary 
time, and a display apparatus and a television broadcasting 
system in which the same apparatus is used. 

A receiving apparatus according to an aspect of the 
present invention includes: a first receiving means for 
receiving a signal with a broadcast carrier frequency which 
is transmitted from a broadcasting-station apparatus; a 
power-supply controlling means for controlling a power supply 
to the first receiving means; and a second receiving means 
for receiving an operation signal which is transmitted from 
the broadcasting-station apparatus, using a frequency 
different from the broadcast carrier frequency, in which 
the second receiving means outputs a power-supply control 
signal to the power-supply controlling means, according to 
the operation signal, and the power-supply controlling means 
controls a power supply to the first receiving means , according 
to the power-supply control signal. 

In this receiving apparatus, the second receiving means 
receives an operation signal which is transmitted from the 
broadcasting-station apparatus, using a frequency different 
from the broadcast carrier frequency which is received by 
the first receiving means. According to the operation signal 
which it has received, the second receiving means outputs 
a power-supply control signal. According to the power-supply 
control signal, the power-supply controlling means controls 
a power supply to the fir st receiving means . Therefore, without 
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affecting ordinary broadcasting, or the like, an operation 
signal can be transmitted at an arbitrary time from the 
broadcasting-station apparatus. Besides, the power supply 
to the first receiving means can be controlled, using the 
operation signal. Hence, the power-supply state of the 
receiving apparatus can be switched at any time, thus reducing 
a power consumption sufficiently. 

It is preferable that if the power supply to the first 
receiving means is stopped by the power-supply controlling 
means, the second receiving means receive a start signal 
which is transmitted from a broadcasting-station apparatus 
then using a frequency different from the broadcast carrier 
frequency as the operation signal, and according to the start 
signal, output a power-supply instruction signal as the 
power-supply control signal to the power-supply controlling 
means. The power-supply controlling means delivers a power 
supply to the first receiving means, according to the 
power-supply instruction signal. 

In this case, if the power supply to the first receiving 
means is stopped by the power-supply controlling means, then 
using a frequency different from the broadcast carrier 
frequency which is received by the first receiving means, 
the second receiving means receives a start signal which 
is transmitted from a broadcasting-station apparatus. 
According to the start signal which it has received, the 
second receiving means outputs a power-supply instruction 
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signal. According to the power-supply instruction signal, 
the power-supply controlling means delivers a power supply 
to the first receiving means. Therefore, in sleep mode where 
a broadcast is not received, a power supply is delivered 
only to the second receiving means, without delivering a 
power supply to the first receiving means. This helps keep 
the power consumption of the receiving apparatus to a minimum 
requirement . 

In addition, as the start signal, a signal is used 
which has a specific frequency that is received by the first 
receiving means. For example, a signal is used which has 
a frequency other than a frequency that is used for regular 
broadcasting and a frequency that is used for downstream 
data which includes various kinds of information such as 
an electronic program guide. Therefore, without affecting 
regular broadcasting, or the like, a start signal can be 
transmitted at an arbitrary time from a broadcasting-station 
apparatus . 

As a result, in sleep mode where no broadcast is supposed 
to be received, a power consumption can be reduced enough. 
Besides, a start signal for switching from a sleep mode to 
a power-on mode at an arbitrary time can be received. This 
makes it possible to switch from sleep mode to power-on mode 
at any time . 

Preferably the receiving apparatus should belong to 
a group which is predetermined from among a plurality of 
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groups and the start signal should include group specification 
information for specifying the group. If the second receiving 
means receives, as the start signal, the group specification 
information for specifying the group to which the receiving 
apparatus that includes the second receiving means belongs, 
then the second receiving means should output the power-supply 
instruction signal to the power-supply controlling means. 

In this case, the receiving apparatus can be switched 
for each group from a sleep mode to a power-on mode. Therefore, 
for example, downstream data, or the like, can be transmitted 
at a different time for each group. This helps use traffic 
efficiently in a cable network. 

It is preferable that the start signal include a 
plurality of carrier signals which are inserted within a 
frequency band where the broadcast carrier frequency is not 
yet used. The second receiving means has a plurality of 
wave-detecting means for detecting each carrier signal, and 
an extracting means for extracting information which is 
included in the start signal based on a detection result 
of the carrier signals by the plurality of wave-detecting 
means . 

In this case, whether or not there is a carrier signal 
corresponds to digital data, so that information which is 
included in a start signal can be extracted. This makes it 
possible to receive various kinds of information as the start 
signal, using a simple configuration. 
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Preferably, the extracting means should output the 
power-supply instruction signal to the power-supply 
controlling means, if the group specification information 
coincides with digital data which is made up of the detection 
result of the carrier signals by the plurality of wave -detect ing 
means . 

In this case, according to the group specification 
information, a power supply can be delivered to the first 
receiving means . Therefore, for each group which the receiving 
apparatus belongs to, the time when switching is executed 
from sleep mode to power-on mode can be arbitrarily set. 

Furthermore, the start signal may also include a 
plurality of carrier signals which are inserted within a 
frequency band where the broadcast carrier frequency is not 
yet used. The second receiving means may also have a plurality 
of filter means for allowing the carrier signals to pass 
through, the filter means being provided for each carrier 
signal, a choosing means for choosing and outputting an output 
of one filter means , one aft er another , from among the plural ity 
of filter means , a wave -de tec ting means for detecting a carrier 
signal, one after another, from an output of the choosing 
means, and an extracting means for extracting information 
which is included in the start signal based on a detection 
result of the carrier signals by the wave-detecting means. 

In this case, whether or not there is a carrier signal 
corresponds to digital data, so that information which is 
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included in a start signal can be extracted. This makes it 
possible to receive various kinds of information as the start 
signal, using a simple configuration. Also, a single 
wave-detecting means can be shared with a plurality of filter 
means, thus simplifying the circuit configuration of the 
second receiving means. 

Moreover, the start signal may also include a plurality 
of carrier signals which are inserted within a frequency 
band where the broadcast carrier frequency is not yet used. 

The second receiving means may also have a variable filter 
means for varying a passing frequency band, a controlling 
means for controlling the passing frequency band of the variable 
filter means, one after another, so that the plurality of 
carrier signals pass through one after another, a 
wave-detecting means for detecting a carrier signal, one 
after another, from an output of the variable filter means, 
and an extracting means for extracting information which 
is included in the start signal based on a detection result 
of the carrier signals by the wave-detecting means. 

In this case, whether or not there is a carrier signal 
corresponds to digital data, so that information which is 
included in a start signal can be extracted. This makes it 
possible to receive various kinds of information as the start 
signal, using a simple configuration. Also, a plurality of 
carrier signals can be detected using a variable filter means 
and a wave-detecting means, thereby simplifying the circuit 
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configuration of the second receiving means. 

It is preferable that the start signal further include 
time information for specifying a time when the first receiving 
means should be started. The second receiving means extracts 
the time information which is included in the start signal 
that the second receiving means receives, and outputs this 
time information and the power-supply instruction signal 
to the power-supply controlling means. The power-supply 
controlling means delivers a power supply to the first receiving 
means at the time which is specified by the time information. 

In this case, according to the time information which 
is included in the received start signal, a power supply 
can be delivered to the first receiving means. Therefore, 
at an arbitrary time after the start signal is transmitted, 
switching can be executed from sleep mode to power-on mode. 

Preferably, the first receiving means should have a 
tuner section which receives a communication signal with 
the broadcast carrier frequency, a demodulation section which 
demodulates a signal that is received by the tuner section, 
a conversion section which converts a signal that is demodulated 
by the demodulation section into a visual signal and an audio 
signal, and a control section which controls an operation 
of the tuner section, the demodulation section and the 
conversion section. The power-supply controlling means 
should stop the power supply to the tuner section, the 
demodulation section, the conversion section and the control 
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section, at least until the second receiving means receives 
the start signal. 

In this case, while sleep mode, the power supply can 
be stopped to the tuner section, the demodulation section, 
the conversion section and the control section. This helps 
restrain a power consumption in a sleep mode to a minimum 
requirement . 

It is preferable that after delivering a power supply 
to the first receiving means according to the power-supply 
instruction signal, the power-supply controlling means stops 
a power supply to the second receiving means. 

In this case, while power-on mode, a power consumption 
can be kept down to a minimum requirement. 

Preferably, if a power supply to the first receiving 
means is delivered by the power-supply controlling means, 
the second receiving means should receive a stop signal which 
is transmitted from a broadcasting-station apparatus using 
a frequency different from the broadcast carrier frequency 
as the operation signal, and according to the stop signal, 
should output a power-supply stop signal as the power-supply 
control signal to the power-supply controlling means. The 
power-supply controlling means should stop the power supply 
to the first receiving means, according to the power-supply 
stop signal . 

In this case, using a frequency different from the 
broadcast carrier frequency, the second receiving means 
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receives a stop signal which is transmitted from a 
broadcasting-station apparatus, and outputs a power-supply 
stop signal. In response to the power-supply stop signal, 
the power-supply controlling means stops the power supply 
to the first receiving means. Therefore, when a user forgets 
to switch the receiving apparatus from power-on mode to sleep 
mode, or at another such time, the receiving apparatus can 
be automatically switched from power-on mode to sleep mode. 
This prevents the receiving apparatus from wasting power. 

A display apparatus according to another aspect of 
the present invention includes a receiving apparatus, and 
a displaying means for displaying a broadcast image which 
is received by the receiving apparatus , in which: the receiving 
apparatus has a first receiving means for receiving a signal 
with a broadcast carrier frequency which is transmitted from 
a broadcasting-station apparatus, a power-supply controlling 
means for controlling a power supply to the first receiving 
means, and a second receiving means for receiving an operation 
signal which is transmitted from a broadcasting-station 
apparatus, using a frequency different from the broadcast 
carrier frequency. The second receiving means outputs a 
power-supply control signal to the power-supply controlling 
means, according to the operation signal, and the power-supply 
controlling means controls a power supply to the first receiving 
means, according to the power-supply control signal. 

In this display apparatus, the second receiving means 
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receives an operation signal which is transmitted from the 
broadcasting-station apparatus, using a frequency different 
from the broadcast carrier frequency which is received by 
the first receiving means. According to the operation signal 
which it has received, the second receiving means outputs 
a power-supply control signal. According to the power-supply 
control signal, the power-supply controlling means controls 
a power supply to the fir st receiving means . Therefore, without 
affecting ordinary broadcasting or the like, an operation 
signal can be transmitted at an arbitrary time from the 
broadcasting-station apparatus. Also, the power supply to 
the first receiving means can be controlled, using the operation 
signal . Hence, the power-supply state of the display apparatus 
can be switched at any time, thus reducing power consumption 
sufficiently . 

It is preferable that if the power supply to the first 
receiving means is stopped by the power-supply controlling 
means, the second receiving means receives a start signal 
which is transmitted from a broadcasting-station apparatus 
using a frequency different from the broadcast carrier 
frequency as the operation signal, and according to the start 
signal, outputs a power-supply instruction signal as the 
power-supply control signal to the power-supply controlling 
means. The power-supply controlling means delivers a power 
supply to the first receiving means, according to the 
power-supply instruction signal. 
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In this case, if the power supply to the first receiving 
means is stopped by the power-supply controlling means, then 
using a frequency different from the broadcast carrier 
frequency which is received by the first receiving means, 
the second receiving means receives a start signal which 
is transmitted from a broadcasting-station apparatus. 
According to the start signal which it has received, the 
second receiving means outputs a power-supply instruction 
signal. According to the power-supply instruction signal, 
the power-supply controlling means delivers a power supply 
to the first receiving means. Therefore, in sleep mode where 
a broadcast is not received, a power consumption can be 
sufficiently reduced. Also, a start signal for switching 
from sleep mode to power-on mode at an optional time can 
be received. This makes it possible to switch from sleep 
mode to power-on mode at any time. 

Preferably, the power-supply controlling means should 
stop the power supply to the first receiving means and the 
displaying means, at least until the second receiving means 
receives the start signal. 

In this case, the power supply to the first receiving 
means and the displaying means is stopped, at least until 
the second receiving means receives a start signal. Therefore, 
in sleep mode where a broadcast is not received, a power 
supply is delivered only to the second receiving means , without 
delivering a power supply to the first receiving means and 
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the displaying means. This helps keep the power consumption 
of the display apparatus to a minimum requirement. 

A television broadcasting system according to another 
aspect of the present invention, which includes a 
broadcasting-station apparatus that transmits a signal with 
a broadcast carrier frequency, and a plurality of receiving 
apparatus that receive a signal which is transmitted from 
the broadcasting-station apparatus, in which the 
broadcasting-station apparatus transmits an operation signal 
to the receiving apparatus, using a frequency different from 
the broadcast carrier frequency. A receiving apparatus has 
a first receiving means for receiving the signal with the 
broadcast carrier frequency which is transmitted from the 
broadcasting-station apparatus, a power-supply controlling 
means for controlling a power supply to the first receiving 
means , and a second receiving means for receiving the operation 
signal which is transmitted from the broadcasting-station 
apparatus, using the frequency different from the broadcast 
carrier frequency. The second receiving means outputs a 
power-supply control signal to the power-supply controlling 
means, according to the operation signal, and the power-supply 
controlling means controls a power supply to the first receiving 
means, according to the power-supply control signal. 

In this television broadcasting system, using a 
frequency different from the broadcast carrier frequency 
which is received by the first receiving means, the 



14 



P1405 



broadcasting-station apparatus transmits an operation signal 
to the receiving apparatus. Then, the second receiving means 
of the receiving apparatus receives the operation signal 
and outputs a power-supply control signal. According to the 
power-supply control signal, the power-supply controlling 
means controls a power supply to the first receiving means. 
Therefore, without affecting ordinary broadcasting, or the 
like, the broadcasting-station apparatus can transmit the 
operation signal at an arbitrary time. Also, the power supply 
to the first receiving means can be controlled, using the 
operation signal. Hence, the power-supply state of the 
receiving apparatus can be switched at any time, thus reducing 
power consumption sufficiently. 

It is preferable that if the power supply to the first 
receiving means is stopped by the power-supply controlling 
means, the second receiving means receives a start signal 
which is transmitted from a broadcasting-station apparatus 
using a frequency different from the broadcast carrier 
frequency as the operation signal, and according to the start 
signal, outputs a power-supply instruction signal as the 
power-supply control signal to the power-supply controlling 
means. The power-supply controlling means delivers a power 
supply to the first receiving means, according to the 
power-supply instruction signal. 

In this case, using a frequency different from the 
broadcast carrier frequency which is received by the first 
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receiving means , the broadcasting-station apparatus transmits 
a start signal to the receiving apparatus. In the receiving 
apparatus, if the power supply to the first receiving means 
is stopped by the power-supply controlling means, the second 
receiving means receives the start signal. According to the 
start signal which it has received, the second receiving 
means outputs a power-supply instruction signal. According 
to the power-supply instruction signal, the power-supply 
controlling means delivers a power supply to the first receiving 
means. Therefore, in the receiving apparatus, in sleep mode 
where a broadcast is not received, a power supply is delivered 
only to the second receiving means, without delivering a 
power supply to the first receiving means. This helps restrain 
the power consumption of the receiving apparatus to a minimum 
requirement . 

In addition, as the start signal, a signal is used 
which has a specific frequency that is received by the first 
receiving means. For example, a signal is used which has 
a frequency different from a frequency that is used for regular 
broadcasting and a frequency that is used for downstream 
data which includes various kinds of information such as 
an electronic program guide. Therefore, without affecting 
regular broadcasting or the like, the broadcasting-station 
apparatus can transmit the start signal at an arbitrary time. 
This makes it possible to switch the receiving apparatus 
from sleep mode to power-on mode at any time. 
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Brief Description of the Drawings 

Fig. 1 is a block diagram, showing the configuration 
of a CATV system in which a head end is used according to 
an embodiment of the present invention. 

Fig. 2 is a block diagram, showing an example of the 
configuration of a set-top box shown in Fig. 1. 

Fig. 3 is a block diagram, showing an example of the 
configuration of a standby tuner shown in Fig. 2. 

Fig. 4 is an illustration, showing an example of the 
frequency band of a broadcast signal which is used for CATV 
broadcasting in the United States. 

Fig. 5 is an illustration, showing another example 
of a carrier signal. 

Fig. 6 is a block diagram, showing another example 
of the standby tuner shown in Fig. 2. 

Fig. 7 is a block diagram, showing still another example 
of the standby tuner shown in Fig. 2. 

DETAILED DESCRIPTION OF THE INVENTION 

Hereinafter, a head end which is used for a CATV system 
as a receiving apparatus according to an embodiment of the 
present invention will be described with reference to the 
drawings. Fig. 1 is a block diagram, showing a configuration 
of the CATV system which uses the head end according to an 
embodiment of the present invention. 



17 



P1405 

The CATV system shown in Fig. 1 includes: a digital 
media center 1; a radio-wave transmitter 2; a broadcasting 
satellite 3; a radio-wave receiver 4; a satellite-broadcast 
receiving section 5; a contents section 6; a video contents 
section 7; an Internet contents section 8; a LAN (or local 
area network) 9; a head end 10; a conditional access system 
11; another head end 12; an RF synthesis section 13; a cable 
network 14; set-top boxes 15a to 15n; display apparatus 16a 
to 16n; and a unit display apparatus 17. 

Using the radio-wave transmitter 2, the digital media 
center 1 transmits various digital broadcast waves, or the 
like, to the broadcasting satellite 3 . The satellite-broadcast 
receiving section 5 receives, using the radio-wave receiver 
4, a digital broadcast, or the like, which is relayed by 
the broadcasting satellite 3. 

The satellite-broadcast receiving section 5, the 
contents section 6, the video contents section 7, the Internet 
contents section 8 and the head end 10 are connected via 
the LAN 9, so as to communicate with each other. The head 
end 10 receives: a digital broadcast signal from the 
satellite-broadcast receiving section 5; a video signal from 
the video contents section 7; an Internet data signal from 
the Internet contents section 8; and a contents signal including 
other contents, or the like, from the contents section 6. 
Using an analog broadcasting channel, a digital broadcasting 
channel and a downstream data channel, it transmits an analog 
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broadcast signal, a digital broadcast signal and downstream 
data to the RF synthesis section 13. Also, according to control 
from the conditional access system 11, the head end 10 gives 
a specific user a CATV service, or it also uses contents 
from another head end 12. 

The RF synthesis section 13, the plurality of set-top 
boxes 15a to 15n and the unit display apparatus 17 are connected 
via the cable network 14, so as to communicate with each 
other. The RF synthesis section 13 synthesizes a digital 
broadcast signal, an analog broadcast signal and downstream 
data, and outputs a broadcast signal RF to the plurality 
of set-top boxes 15a to 15n and the unit display apparatus 
17 . 

The unit display apparatus 17 is a display apparatus 
which is configured by combining a display section 18 that 
is formed in the same way as the display apparatus 16a, and 
the like, and a receiving section 19 that is formed in the 
same way as the set-top box 15a, and the like. It basically 
operates similarly to the display apparatus 16a, the set-top 
box 15a, and the like. Hence, the set-top boxes 15a to 15n 
and the like will be described below. 

Each set-top box 15a to 15n displays a program, 
information, or the like, which is chosen by a user from 
among a digital broadcast signal, an analog broadcast signal 
and downstream data which have been received, using the display 
apparatus 16a to 16n to which they are connected. Also, using 
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an upstream data channel, each set-top box 15a to 15n transmits 
upstream data to the head end 10, via the cable network 14 
and the RF synthesis section 13. 

As described above, an ordinary CATV broadcast is 
received between the head end 10 and the set-top boxes 15a 
to 15n. In addition, in order to execute interactive data 
communication, using an analog broadcasting channel , a digital 
broadcasting channel, a downstream data channel and an upstream 
data channel which are predetermined, an analog broadcast 
signal, a digital broadcast signal, downstream data and 
upstream data which each have a specific frequency are 
transmitted and received. 

Furthermore, except for an analog broadcast signal, 
a digital broadcast signal, downstream data and upstream 
data, the head end 10 uses a frequency other than the above 
described specific frequency. Thereby, it transmits a start 
signal AS for switching the set-top boxes 15a to 15n from 
sleep mode to power-on mode, via the RF synthesis section 
13 and the cable network 14, to the set-top boxes 15a to 
15n. 

Fig. 2 is a block diagram, showing an example of the 
configuration of the set-top boxes 15a to 15n shown in Fig. 
1. A set-top box 15 shown in Fig. 2 includes: a tuner 21; 
a demodulation section 22; an AV-data processing section 
23; a microcomputer 24; a power-source control section 25; 
a power-source circuit 2 6 ; and a standby tuner 2 7 . Hereinafter, 
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mainly, a processing for a digital broadcast signal will 
be described, but an ordinary processing is also executed 
for downstream data and an analog broadcast signal. 

The tuner 21 receives, via the RF synthesis section 
13 and the cable network 14, the digital broadcast signal 
RF which is transmitted from the head end 10 . Then, it converts 
it into an intermediate frequency signal IF. The demodulation 
section 22 demodulates the intermediate frequency signal 
IF and outputs a transport stream TS. The AV-data processing 
section 23 converts the transport stream TS and outputs a 
visual signal and an audio signal AV . According to an operation 
signal RI or the like which is outputted from a remote controller 
(not shown) that is operated by a user, the microcomputer 
24 controls, via a control bus CB, the operation of the tuner 
21, the demodulation section 22 and the AV-data processing 
section 23. It also controls the operation of the power-source 
control section 25. 

The power-source circuit 26 generates electric power 
which is consumed in the set-top box 15 from a commercial 
power-source. The power-source control section 25 supplies 
electric power from the power-source circuit 26 to the tuner 
21, the demodulation section 22 , the AV-data processing section 
23 and the microcomputer 24, during power-on mode in which 
a cable broadcast can be received. It supplies electric power 
from the power-source circuit 26 to the standby tuner 27, 
during sleep mode in which a cable broadcast is not supposed 
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to be received. 

Via the RF synthesis section 13 and the cable network 
14, the standby tuner 27 receives the start signal AS which 
is transmitted from the head end 10. Then, it outputs a 
power -supply instruction signal DS to the power-source control 
section 25. According to the power-supply instruction signal 
DS, the power-source control section 25 switches the power 
mode of the set-top box 15 from sleep mode to power-on mode. 

Fig. 3 is a block diagram, showing an example of the 
configuration of the standby tuner 27 shown in Fig. 2. The 
standby tuner 27 shown in Fig. 3 includes a plurality of 
carrier detection sections 31 to 3k, and a decoder 71. 

The carrier detection sections 31 to 3k are provided 
for k-piece carrier signals CI to Ck, respectively, which 
are transmitted from the head end 10 as the start signal 
AS. The carrier detection section 31 includes a BPF (or band 
pass filter) 41, an amplifier 51, and a level detector 61. 
The BPF 41 allows only the carrier signal CI to pass through. 
The amplifier 51 amplifies the output of the BPF 41 at a 
predetermined amplification factor. If the amplified signal 
is beyond a predetermined level, the level detector 61 outputs 
a detection-result signal Dl . The other carrier detection 
sections 32 to 3k are also configured in the same way as 
described above, except for the fact that BPFs 42 to 4k have 
a different passing band. Hence, they operate in the same 
way . 
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According to the above described configuration, if 
the carrier signal CI is included in the start signal AS, 
the carrier detection section 31 outputs the detection-result 
signal Dl at a high level (i.e., a logic "1") . If the carrier 
signal CI is not included in the start signal AS, it outputs 
the detection-result signal Dl at a low level (i.e., a logic 
"0") . The other carrier detection sections 32 to 3k also 
operate in the same way. If the carrier signals C2 to Ck 
are included in the start signal AS, the detection-result 
signals D2 to Dk are outputted at a high level (i.e., the 
logic "1") . On the other hand, if the carrier signals C2 
to Ck are not included in the start signal AS, the 
detection-result signals D2 to Dk are outputted at a low 
level (i.e., the logic "0") . In this way, the carrier detection 
sections 31 to 3k outputs, to the decoder 71, the k-bit digital 
data Dl to Dk which corresponds to whether or not there are 
the carrier signals CI to Ck. 

The decoder 71 decodes the detection-result signals 
Dl to Dk which are outputted from the carrier detection sections 
31 to 3k. If the detection-result signals Dl to Dk are the 
start signal for switching the set-top box 15 from sleep 
mode to power-on mode, it outputs the power-supply instruction 
signal DS . In contrast, if the detection-result signals Dl 
to Dk are the start signal for switching other set-top boxes 
15 from sleep mode to power-on mode, it does not output the 
power-supply instruction signal DS . 
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Herein, the carrier signals CI to Ck will be described 
in detail. Fig. 4 is an illustration, showing an example 
of the frequency band of a broadcast signal which is used 
for CATV broadcasting in the United States. In the CATV 
broadcasting of the U.S., as shown on the upper side of Fig. 
4, a frequency band RC of 8 to 26.5 MHz is used as its upstream 
data channel; a frequency band FC of 70 to 130 MHz, as the 
downstream data channel; a frequency band AC of 130 to 450 
MHz, as the analog broadcasting channel; and a frequency 
band DC of 550 to 864 MHz, as the digital broadcasting channel. 

In addition, as shown in the lower part of Fig. 4, 
the frequency band which is used as each analog broadcasting 
channel Bl to B62 within the frequency band AC, and the frequency 
band which is used as each digital broadcasting channel B63 
to B124 within the frequency band DC, each have a bandwidth 
of approximately 6 MHz, as shown by oblique lines. Between 
adjacent channels, there is an unused frequency band. For 
example, as shown in the figure, within an unused frequency 
band between each channel, the carrier signals CI to C122 
are each inserted as the start signal. 

Fig. 5 is an illustration, showing another example 
of the carrier signal. In the example shown in Fig. 5, the 
carrier signals CI to C63 are inserted within a frequency 
band of 0 to 8 MHz which is a frequency band lower than the 
frequency band RC of 8 to 26.5 MHz that is used for the upstream 
data channel. Also, the carrier signals C64 to C122 are inserted 
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within a frequency band of 864 to 1000 MHz which is a frequency 
band higher than the frequency band DC of 550 to 864 MHz 
that is used for the digital broadcasting channel. 

Herein, the frequency band within which such a carrier 
signal is inserted is not limited especially to the above 
described examples. It may also be inserted within another 
frequency band, as long as it is a frequency band other than 
the frequency band which is used for the CATV broadcasting. 
Also, even if the carrier signal frequency band is the frequency 
band which is used for the CATV broadcasting, that frequency 
band may also be used, unless it is actually being used for 
CATV broadcasting. Hence, various changes can be made. In 
addition, not a carrier signal but another signal may also 
be used as the start signal. 

In this embodiment, the tuner 21, the demodulation 
section 22, the AV-data processing section 23 and the 
microcomputer 24 correspond to an example of the first receiving 
means. The power-source control section 25 and the 
power-source circuit 26 are an example of the power-supply 
controlling means, and the standby tuner 27 is an example 
of the second receiving means. Also, the carrier detection 
sections 31 to 3k correspond to an example of the wave -detecting 
means; the decoder 71, an example of the extracting means; 
the tuner 21, an example of the tuner section; the demodulation 
section 22, an example of the demodulation section; the AV-data 
processing section 23, an example of the conversion section; 
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and the microcomputer 24, an example of the control section. 
In addition, the unit display apparatus 17 corresponds to 
an example of the display apparatus; the display section 
18, an example of the displaying means; and the receiving 
section 19, an example of the receiving apparatus . Furthermore, 
the head end 10 corresponds to an example of the 
broadcasting-station apparatus, and the set-top boxes 15a 
to 15n, is an example of the receiving apparatus. 

Next, an operation of the CATV system configured as 
described above will be described in detail . First, the set-top 
boxes 15a to 15n are grouped into several groups by the serial 
number of each set-top box or the like. Among them, the set-top 
box which belongs to a specific group is switched from sleep 
mode to power-on mode. In this case, an example of such an 
operation will be described. 

For example, let's assume a case in which the set-top 
boxes 15a to 15n shown in Fig. 1 are grouped into 256 groups 
by the serial number of each set-top box. Among the carrier 
signals CI to C122, eight carrier signals are used, so that 
8-bit data can be transmitted as the start signal AS to identify 
the 2 5 6 groups . 

As an example, the set-top box which belongs to the 
256th group is switched from sleep mode to power-on mode. 
In this case, the head end 10 outputs all eight carrier signals 
CI to C8 as the start signal AS, via the RF synthesis section 
13 and the cable network 14, to the set-top box 15. Herein, 
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if the set-top box 15 shown in Fig. 2 belongs to the 256th 
group, the carrier detection section shown in Fig. 3 is formed 
by the eight carrier detection sections 31 to 38 which detect 
the eight carrier signals CI to C8 . The decoder 71 is made 
up of a plurality of AND gates or the like. Only in the case 
where all eight inputs are at a high level (i.e., 8-bit data 
is "1, 1, 1, 1, 1, 1, 1, 1") , it is designed to output the 
power-supply instruction signal DS at the high level. 

At this time, in the set-top box 15, the power supply 
from the power-source circuit 26 to the tuner 21, the 
demodulation section 22, the AV-data processing section 23 
and the microcomputer 24 is being stopped by the power-source 
control section 25. Only a power supply is being delivered 
to the standby tuner 27. Therefore, the carrier detection 
sections 31 to 38 of the standby tuner 27 detect the eight 
carrier signals CI to C8 . Then, they output the high-level 
digital data Dl to D8 to the decoder 71. The decoder 71 decodes 
the high-level digital data Dl to D8 and outputs the 
power -supply instruction signal DS to the power-source control 
section 2 5. 

In response to the power-supply instruction signal 
DS, thepower-source control section 25 changes apower prof ile . 
Then, it starts a power supply to the tuner 21, the demodulation 
section 22, the AV-data processing section 23 and the 
microcomputer 24, so as to start each section. Thereafter, 
it stops the power supply to the standby tuner 27 from the 
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power-source circuit 26. Consequently, the set-top box 15 
is switched from sleep mode to power-on mode. 

Hence, in this embodiment, when the power supply to 
the tuner 21, the demodulation section 22, the AV-data 
processing section 23 and the microcomputer 24 is not delivered 
by the power-source control section 25, using a frequency 
other than the specific frequency which is received by the 
tuner 21, the start signal AS which is transmitted from the 
head end 10 is received by the standby tuner 27. If the start 
signal AS is a start signal which corresponds to the group 
that the set-top box 15 belongs to, the standby tuner 27 
outputs the power-supply instruction signal DS . In response 
to the power-supply instruction signal DS, the power-source 
control section 25 delivers a power supply to the tuner 21, 
the demodulation section 22, the AV-data processing section 
23 and the microcomputer 24. Therefore, in sleep mode where 
no cable broadcast is supposed to be received, only a power 
supply to the standby tuner 27 is delivered without turning 
on the power of the tuner 21, the demodulation section 22, 
the AV-data processing section 23 and the microcomputer 24. 
This helps keep the power consumption of the set-top box 
15 to a minimum requirement. 

Furthermore, as the start signal AS, there are used 
the carrier signals CI to C8 within the frequency band except 
the upstream data channel, the downstream data channel, the 
analog broadcasting channel and the digital broadcasting 
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channel which are received by the tuner 21. Therefore, without 
affecting an ordinary cable broadcast and interactive 
communication, the start signal AS can be transmitted from 
the head end 10 at an arbitrary time. This makes it possible 
to switch, at an arbitrary time, a set-top box which belongs 
to any group from sleep mode to power-on mode. 

Moreover, a set-top box can be switched for each group 
from sleep mode to power-on mode. Therefore, downstream data, 
or the like, can be transmitted at a different time for each 
group. This helps use traffic efficiently in the cable network 
14 . 

Herein, in the above description, a case is mentioned 
where a set-top box which belongs to a specific group is 
switched from sleep mode to power-on mode. The number of 
carrier signals is not limited especially to the above described 
example, and thus, various changes can be made. Using only 
a single carrier signal, all the set-top boxes which are 
connected to the cable network 14 may also be switched from 
sleep mode to power-on mode. Or, using as many carrier signals 
as individual set-top boxes can be specified, the set-top 
boxes may also be separately switched from sleep mode to 
power-on mode. 

Next, an example will be described of an operation 
in which the above described set-top box 15 is switched at 
a designated time from sleep mode to power-on mode . For example, 
let's assume a case where the start time is set at one-hour 
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intervals during the period of 0 to 24 hours, in other words, 
24 pieces of start time are set. Among the carrier signals 
CI to C122, five carrier signals or 5-bit data are further 
used. Thereby, 24 pieces of start time can be expressed, 
thus stacking start-time information inside of the start 
signal AS . 

In this case, the head end 10 outputs the eight carrier 
signals CI to C8 as well as the five carrier signals C9 to 
C13 for specifying the start-time information as the start 
signal AS, via the RF synthesis section 13 and the cable 
network 14, to the set-top box 15. Also, the carrier detection 
section shown in Fig. 3 is formed by the thirteen carrier 
detection sections which detect the thirteen carrier signals 
CI to C13. The decoder 71 is designedto output the power- supply 
instruction signal DS, only in the case where all the digital 
data Dl to D8 of the eight carrier detection sections for 
specifying a group is at a high level. It is also designed 
to decode the digital data D9 to D13 of the remaining five 
carrier detection sections, and then, output the start-time 
information which expresses the start time that is specified 
according to the digital data D3 to D13. 

At this time, in the set-top box 15, the power supply 
from the power-source circuit 26 to the tuner 21, the 
demodulation section 22, the AV-data processing section 23 
and the microcomputer 24 is being stopped by the power-source 
control section 25. Only a power supply is being delivered 
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to the standby tuner 27. Therefore, the carrier detection 
section of the standby tuner 27 detects the eight carrier 
signals CI to C8 and outputs the high-level digital data 
Dl to D8 to the decoder 71. Also, it outputs, to the decoder 
71, whether or not there are the five carrier signals C9 
to C13 as the digital data D9 to D13. The decoder 71 decodes 
the high-level digital data Dl to D8 and outputs the 
power-supply instruction signal DS . It also outputs the 
start-time information which is specified according to the 
digital data D9 to D13. For example, if the digital data 
D9 to D13 is "0, 0, 0, 0, 1" , the decoder 71 outputs, to 
the power-source control section 25, a signal which indicates 
one o'clock as the start-time information. If it is "1, 0, 
0, 0, 0" , it outputs a signal which indicates 16:00 as the 
start-time information to the power-source control section 
25 . 

The power-source control section 25 receives the 
power-supply instruction signal DS and the start-time 
information. When it refers to an internal clock function 
and recognizes that the current time has become the start-time 
information, it changes the power profile. Then, it stops 
the power supply to the standby tuner 27 from the power-source 
circuit 26. At the same time, it starts the power supply 
to the tuner 21, the demodulation section 22, the AV-data 
processing section 23 and the microcomputer 24. As a result, 
at the start time which is commanded by the head end 10, 
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the set-top box 15 is switched from sleep mode to power-on 
mode . 

Hence, in the above described example, according to 
the start-time information which is included in the received 
start signal AS, a power supply can be executed to the tuner 
21, the demodulation section 22 , the AV-data processing section 
23 and the microcomputer 24. This makes it possible to switch 
at an arbitrary time from sleep mode to power-on mode. 

Herein, the time information is not limited especially 
to the above described example. Instead of the above described 
start-time information, delay-time information may also be 
transmitted which specifies a delay time from the time when 
the start signal AS is received until the time when a power 
supply starts. In that case, after the delay time elapses 
from the time when the start signal AS is received, a power 
supply can be delivered to the tuner 21, the demodulation 
section 22, the AV-data processing section 23 and the 
microcomputer 24. Therefore, at an optional time after a 
start signal is transmitted, switching can be executed from 
sleep mode to power-on mode. 

Furthermore, if a delay time can be predetermined, 
a timer which can clock the delay time may also be provided 
beforehand in the standby tuner 27 or the power-source control 
section25. Thereby, a start signal which includes no delay- time 
information is transmitted to start the timer. After the 
delay time passes, switching can be executed from sleep mode 
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to power-on mode. 

Moreover, in this embodiment, in the power-on mode, 
after a power supply to the tuner 21, or the like is started 
to start each section, the power supply stops from the 
power-source circuit 26 to the standby tuner 27. However, 
a power supply may also be executed to the standby tuner 
27. In that case, the set-top box 15 can be switched from 
power-on mode to sleep mode in the following way. 

For example, a bit needs to be added which specifies 
a stop signal TS for switching the set-top box 15 from the 
power-on mode to the sleep mode. In order to do that, one 
more carrier signal or 1-bit data is used from among the 
carrier signals CI to C122. Thereby, if such a bit is at 
a high level, the fact that a signal which is transmitted 
from the head end 10 is the stop signal TS can be specified. 
In this case, if the bit is at a low level, the fact that 
a signal which is transmitted from the head end 10 is the 
start signal AS may also be specified. 

First, in addition to the eight carrier signals CI 
to C8 as the stop signal TS, the head end 10 outputs a carrier 
signal C9 for specifying that such a signal is the stop signal 
TS, via the RF synthesis section 13 and the cable network 
14, to the set-top box 15. At this time, power is also supplied 
to the standby tuner 27, so that the standby tuner 27 can 
receive the stop signal TS from the head end 10. 

In this case, the carrier detection section shown in 
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Fig. 3 is formed by nine carrier detection sections which 
detect the nine carrier signals CI to C9. The decoder 71 
outputs a power-supply stop signal SS, only in the case where 
all the digital data Dl to D8 of the eight carrier detection 
sections for specifying a group are at a high level, and 
the digital data D9 of the remaining single carrier detection 
section which indicates a stop signal is at a high level. 

At this time, in response to the power-supply stop 
signal SS, the power-source control section 25 stops the 
power supply to the tuner 21, the demodulation section 22, 
the AV-data processing section 23 and the microcomputer 24 
from the power-source circuit 26. Then, it continues the 
power supply only to the standby tuner 27. Therefore, the 
set-top box 15 is switched from the power-on mode to the 
sleep mode . 

Hence, if the power is supplied not only to the tuner 
21, the demodulation section 22 , the AV-data processing section 
23 and the microcomputer 24, but also to the standby tuner 
27, by the power-source control section 25, then using a 
frequency other than the specific frequency which is received 
by the tuner 21, the stop signal TS which is transmitted 
from the head end 10 is received by the standby tuner 27. 
At this time, if the stop signal TS is a stop signal which 
corresponds to the group that the set-top box 15 belongs 
to, the standby tuner 27 outputs the power-supply stop signal 
SS. In response to the power-supply stop signal SS, the 
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power-source control section 25 halts the power supply to 
the tuner 21, the demodulation section 22, the AV-data 
processing section 23 and the microcomputer 24. This makes 
it possible to switch the set-top box 15 from power-on mode 
to sleep mode. Therefore, using the head end 10, in the middle 
of the night, the set-top box 15 is switched from sleep mode 
to power-on mode. Thereafter, when a user forgets to switch 
the set-top box 15 into sleep mode, or at another such time, 
the set-top box 15 can be automatically switched from power-on 
mode to sleep mode. This prevents the set-top box 15 from 
wasting power. 

Herein, as described above , in the case where the set-top 
box 15 is automatically switched from power-on mode to sleep 
mode, before it is automatically switched to sleep mode, 
a display apparatus may also display a confirmation image 
for confirming permission to switch from power-on mode to 
sleep mode. In that case, only in the case where a user executes 
a predetermined confirmation operation using the confirmation 
image, switching is automatically executed from power-on 
mode to sleep mode. In this case, while a user is viewing 
a cable broadcast using the set-top box 15, switching can 
be prevented from being automatically executed to sleep mode. 

In addition, the method of specifying a stop signal 
is not limited especially to the above described example, 
and thus, various changes can be made. Unless a start signal 
is used, a bit for specifying a stop signal may also be omitted. 
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Furthermore, the method of switching from power-on 
mode to sleep mode after switching is automatically executed 
from sleep mode to power-on mode is not limited especially 
to the above described example in which a stop signal is 
used. For example, after a predetermined time elapses from 
the time when switching is executed to power-on mode, or 
after a certain quantity of downstream data, the power-source 
control section 25 may also automatically switch frompower-on 
mode to sleep mode. 

Moreover, in each description described above, the 
power of the set-top box 15 is turned on or off. However, 
how to control a power-supply state is not limited especially 
to this example . A power supply may also be gradually increased 
or decreased, so that the power supply can be controlled 
step by step. Or, the power may also be supplied or stopped, 
one after another, to a predetermined circuit. In this case, 
the power supply can be partially controlled. 

Next, another configuration of the standby tuner shown 
in Fig. 2 will be described. Fig. 6 is a block diagram, showing 
another example of the standby tuner shown in Fig. 2. A standby 
tuner 27a shown in Fig. 6 includes: a plurality of BPFs 41 
to 4k; a switch 81; an amplifier 82; a level detector 83; 
a switch controller 84; and a decoder 85. 

The BPFs 41 to 4k are provided for k-piece carrier 
signals CI to Ck, respectively, which are transmitted from 
the head end 10 as the start signal AS. The BPF 41 allows 
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only the carrier signal CI to pass through. The other BPFs 
42 to 4k are also configured in the same way as described 
above, except for the fact that they have a different passing 
band. Hence, they operate in the same way. The switch 81 
is controlled by the switch controller 84. It switches each 
output of the BPFs 41 to 4k and leads each output, one by 
one, to the amplifier 82. The amplifier 82 amplifies each 
output of the BPFs 4 1 to 4 k, one after another , at a predetermined 
amplification factor. If each amplified signal is beyond 
a predetermined level, the level detector 83 outputs the 
detection-result signals Dl to Dk, one by one. 

In addition, in synchronization with switching timing 
of the switch 81, the switch controller 84 outputs, to the 
decoder 85, a BPF specification signal for specifying which 
BPF signal is outputted by the switch 81. According to the 
BPF specification signal, the decoder 85 successively decodes 
the detection-result signals Dl to Dk which are outputted 
from the level detector 83. If the detection-result signals 
Dl to Dk are the start signal for switching the set-top box 
15 from sleep mode to power-on mode, it outputs the power- supply 
instruction signal DS . In contrast, if the detection-result 
signals Dl to Dk are the start signal for switching the other 
set-top boxes from sleep mode to power-on mode, it does not 
output the power- supply instruction signal DS. In this example, 
the BPFs 41 to 4k correspond to an example of the filter 
means; the switch 81 and the switch controller 84, an example 
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of the choosing means; the amplifier 82 and the level detector 
83, an example of the wave-detecting means; and the decoder 
85, an example of the extracting means. 

In this case, the same advantages can be obtained as 
the case where the standby tuner 27 shown in Fig. 3 is used. 
Also, the amplifier 82 and the level detector 83 are used 
in common with the plurality of BPFs 41 to 4k. This helps 
simplify the circuit configuration of the standby tuner 27a. 

Fig. 7 is a block diagram, showing still another example 
of the standby tuner shown in Fig. 2. A standby tuner 27b 
shown in Fig. 7 includes: a variable BPF 91; an amplifier 
92; a level detector 93; a frequency controller 94; and a 
decoder 95 . 

The frequency controller 94 successively controls the 
passing frequency band of the variable BPF 91, so that at 
each frequency of the k-piece carrier signals CI to Ck which 
are transmitted from the head end 10 as the start signal 
AS, each carrier signal can pass through, one after another. 
The variable BPF 91 is configured so as to change the passing 
frequency band. It allows only a carrier signal with a frequency 
which is designated in the frequency controller 94 to pass 
through, one by one. The amplifier 92 amplifies the output 
of the variable BPF 91, one after another, at a predetermined 
amplification factor. If each amplified signal is beyond 
a predetermined level, the level detector 93 outputs the 
detection-result signals Dl to Dk, one by one. 
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In addition, in synchronization with passing 
frequency-band switching timing of the variable BPF 91, the 
frequency controller 94 outputs, to the decoder 95, a carrier 
specification signal for specifying which carrier signal 
is outputted by the variable BPF 91. According to the carrier 
specification signal, the decoder 95 successively decodes 
the detection-result signals Dl to Dk which are outputted 
from the level detector 93. If the detection-result signals 
Dl to Dk are the start signal for switching the set-top box 
15 from sleep mode to power -on mode, it outputs the power- supply 
instruction signal DS . In contrast, if the detection-result 
signals Dl to Dk are the start signal for switching the other 
set-top boxes from sleep mode to power-on mode, it does not 
output the power -supply instruction signal DS. In this example, 
the variable BPF 91 corresponds to an example of the variable 
filter means; the frequency controller 94, an example of 
the controlling means; the amplifier 92 and the level detector 
93, an example of the wave-detecting means; and the decoder 
95, an example of the extracting means. 

In this case, the same advantages can be obtained as 
the case where the standby tuner 27 shown in Fig. 3 is used. 
Besides, the k-piece carrier signals CI to Ck can be detected 
using the single variable BPF 91, the amplifier 92 and the 
level detector 93. This helps simplify the circuit 
configuration of the standby tuner 27b. 

Herein, in the above described description, an example 



39 



P1405 



is given using a set-top box for the CATV system in the United 
States. However, the present invention is not limited 
especially to this example. It can be applied, in the same 
way, to a set-top box for a CATV system in another nation, 
such as Japan and European countries . Hence, the same advantages 
can be obtained. 

Furthermore, a TV broadcasting system to which the 
present invention is applied is not limited especially to 
the above described CATV system. It can also be applied to 
a television broadcasting system, or the like, which transmits 
a ground-wave broadcast, a satellite broadcast, or the like. 
This can also produce the same advantages. 

As described so far, according to the present invention, 
the power-supply state of a receiving apparatus is changed 
at an arbitrary time, so that its power consumption can be 
sufficiently reduced. Therefore, it can be suitably used 
for a receiving apparatus which receives a broadcast signal 
from a broadcasting-station apparatus, a display apparatus 
and a television broadcasting system which are provided with 
this receiving apparatus, and the like. 
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